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For a graph to be considered vertex-lo-edge labeled, or mm simply, labeled, 
just two conditions must hold: (1) There must be an assignment of integers (or 
more generally, elements of some group) to the vertices of a graph, and (2) a 
function must be designated to assign a value (from the group) to each edge of 
the graph, based only on the two values assigned to the endvertices of the edge. 
A class of labeling problems is defined by specifying the edge-weight function, 
and, either by placing additional constraints on the allowable edge values, or by 
requiring that some function of the edge-weights be optimized. For a second type 
of graph labeling problem, call it an edge-to-vertex labeling, values are initially 
assigned to the edges of a graph. Then, on each vertex a value is induced by a 
function of the values on the set of edges incident to that vertex. 
Modern research dealing with the labelings of graphs dates from the middle 
1960’s in which several classes of problems were defined in which edges were 
assigned weights equaling the absolute difference b[etween the values assigned to 
their endvertices. Seminal lines of research were started both by Harper [2] who 
calculated the bandwidth (the minimum, taken over all suitable vertex labelings, 
of the largest value of a graph) as well as optimal values of other parameters for 
hypercubes, and by Rosa [3], and independently Golomb [l), who sought graphs 
having graceful labelings (the assignment o the vertices of distinct, nonnegative 
integers no larger than the size of the graph, which in turn induce distinct and 
consecutive edge values from 1 to the size of the graph), as well as related 
labelings. 
Since that time there have been hundreds of graph labeling papers published. 
These include the continuation of work on the ‘hard‘ problems in both bandwidth 
labeling and graceful labeling. But they also include a plethora of other classes of 
labeling problems, approached from a wide variety of viewpoints and using a 
large number of techniques. 
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Work on a ‘classic’ graceful graph labeling problem can be found here in the 
paper of Abrham, which examines the correspondence between having certain 
gract;ful labelings of unions of cycles and the existence of certain (Skolem) 
sequences of integers. 
The paper of Lee and Shee considers labeling graphs with Skolem sequences in 
a Sk&m-graceful way, and looks at the relation between graceful and Skolem- 
graceful labelings, as well as observing other facets of the new labeling. 
Three papers consider labelings that assign weights to edges by taking the sum 
of the values assigned to the endvertices: Hovey looks at sum labelings which are 
cordial, that is, having the cardinalities of the set of vertices with distinct labels as 
close to identical as possible, as well as having that same condition hold for the 
cardinalities of the sets of edges. Acharya and Hegde look at sum labelings that 
are strongly indexable, having the labels on the 4 edges assuming 4 consecutive 
values. Miller and Pritikin examine a coloring problem, closely related to the 
harmonious numbering problem in which the sums assigned as edge iabels are 
calculated modulo 4. Lee, Schmeichel, and Shee examine felicitous sum labelings 
in which the integers (modulo (4 -#- 1)) are assigned to the vertices so that the 4 
edges are distinctly labeled. 
Labelings can be used to solve a variety of other problems of both mathemati- 
cal and applied natures. Gibbs and Slater use difference labelings to label grids as 
m-dimensional ‘rulers’ in which each distance is distinct. One of the open 
questions that they raise is answered in the short note by Taylor that follows. Two 
papers contain results useful for the design of various synchronization codes, e.g. 
radar and sonar codes: Etzion considers three-dimensonal arrays in which the 
two-dimensional subarrays have certain autocorrelation properties, and Taylor 
examines permutation matrices with aperiodic horizontal shifting cross- 
correlation function limited to 0 or 1. 
Labelings serve as a model for the assignment of frequencies to a set of radio 
transmitters as Roberts looks at how difference labelings can be specified which 
require the omission of certain edge values. In a surprising way Harper solves a 
discrete combinatorial optimization problem of Kleitman and West by using 
continuous variational methods on graphs defined by a labeling condition. 
The only edge-to-vertex labeling paper in this collection is by Ebert, Hem- 
meter, Lazebnik, and Woldar. They determine the order of the number of 
labelings for which the allowable values assigned to edges of the graph are 
summed at the vertices on which they are incident, and for which the largest 
vertex value is bounded. 
We should mention that the original impetus for this special issue was the 
Special Session on Graph Labelings at the 1986 Annual Meeting of the American 
Mathematical Society. Some of the papers in this issue evolved out of talks given 
then. Others of these were submitted independently. Taken together these 
thirteen papers illustrate some of the many facets of current research in graph 
labeiing problems. 
Foreword 113 
[l] S.W. Golomb, How to number a graph, in: R.C. Read, ed., Graph Theory and Computing 
(Academic Press, New York, 1972) 23-37. 
[2] L.H. Harper, Optimal numberings and isoperimetric problems on graphs, J. Combin. Theory 1 
(1966) 385-393. 
[3] A. Rosa, On certain valuations of the vertices of a graph, in: P. Rosenstiehl, ed., Theorie des 
graphes-journees internationales d’etude, Roma, juillet 1966 (Dunod, Paris, 1967) 349-355. 
